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ABSTRACT
With the rise of offshore wind energy in the United States, there has
been increasing concern about how offshore wind turbine installation and
operation is affecting benthic and pelagic marine life (Bailey et al. 2010).
Increased, localized ocean noise resulting from project-related activities,
such as vessel traffic, surveying, and turbine installation, has the potential to
disturb or injure nearby marine life. Increased vessel traffic heightens the
probability of a vessel strike occurring, and noise produced during the
turbine installation phase, in which pile-driving is used to hammer and
secure turbines to the seafloor, is significantly loud and widespread. This
noise can result in marine mammals experiencing behavioral disturbances,
such as avoidance or displacement, or an auditory injury.
As awareness has risen about the adverse impacts of the noise to
marine mammals occurring near offshore wind energy developments
(OWED), in particular endangered species such as the North Atlantic right
whale (NARW), non-governmental organizations (NGOs) have established
voluntary agreements with offshore wind developers. In the existing
agreements with Vineyard Wind and Deepwater Wind (since acquired by
Ørsted), these offshore wind developers have agreed to put forth their best
mitigation practices to decrease risk of harmful impacts on the NARW and
other marine mammals. The measures laid out in the agreement go beyond
what is required by the two existing laws protecting the NARW, which are
the Marine Mammal Protection Act (MMPA) and the Endangered Species

Act (ESA) (NOAA Fisheries “North Atlantic Right Whale”). There’s a special
focus on the NARW due to the fact that it is one of the most vulnerable
species of whale, with an estimated 336 individuals left in the population and
far fewer reproductively active females remaining (North Atlantic Right Whale
Consortium 2021 Annual Report Card, 2022). It is possible that the agreements
between NGOs and offshore wind developers, with the most recent being
with Vineyard Wind, will serve as a framework for future agreements
pertaining to offshore wind projects along the East Coast of the U.S.
However, before this can occur, an evaluation of these agreements must
happen to determine how effective these agreements actually are in
preventing adverse effects to NARWs.
This research addresses this gap in knowledge by utilizing expert
elicitation in order to determine, based on expert opinions, what the
perceived effectiveness of the mitigation measures laid out in the agreement
with Vineyard Wind is at preventing behavioral disturbances, spatial
displacement, and physical and auditory injuries to NARWs. Additionally,
expert opinions on whether this agreement serves as an appropriate
framework for future agreements were evaluated. Results of this study found
that out of all the risks evaluated, experts expressed most concern around
the probability of a NARW experiencing a behavioral disturbance from pile
driving activity. Additionally, it was found that there is largely dissatisfaction
with the private developer-NGO voluntary agreement model and that rather
than creating future voluntary agreements, there’s a push by marine

mammal scientists, environmental lawyers, and environmental consultants
to incorporate the mitigation measures provided in the agreement into
industry regulations so that all developers are required to abide by them.
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1. Introduction
Compared to some other countries around the world, the United States
is very much in its infancy when it comes to renewable offshore wind energy
development (OWED); the first offshore wind turbine in Europe was built at
sea in Sweden in 1990 and the first in the US was in operation by 2016 (Carey
et al., 2020; Esteban et al., 2011). Currently, the global installed capacity of
OWED is 54 GW, but the U.S. has only 42 megawatts of capacity installed
(Renewable Energy Statistics 2022).
An individual turbine has the ability to capture wind power and convert it
into electricity, and it is very common to have many turbines being installed at
the same time and place. An offshore wind farm is an interconnected array of
turbines in a defined area. The electric power produced by turbines is
generally transferred to an offshore substation to stabilize the power, however
this substation can be located onshore for smaller wind farms. From there, the
electricity is exported to an onshore substation and distributed through the
electricity grid (Nikitas et al., 2020). With the construction and operation of
wind farms picking up along the East Coast of the US, there’s concerns over
what effects this will have on the marine ecosystem, including marine
mammals.
North Atlantic right whales (NARW) are one of the most endangered
species of cetaceans worldwide (Quintana-Rizzo et al., 2021). Population
numbers have been dropping since 2012 and this trajectory shows no sign of
slowing down (see Figure 1). NARWs are listed under the International Union
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for Conservation of Nature (IUCN) as a critically endangered species of whale,
one step away from being extinct in the wild, with an estimated population of
only 336 (Cooke, 2020; North Atlantic Right Whale Consortium 2021 Annual
Report Card, 2022). Domestically, the NARW is protected under the
Endangered Species Act (ESA) and the Marine Mammal Protection Act
(MMPA).
Concerns about NARWs in the context of offshore wind development in
the United States has to do with the area in which both occur; what has now
become a nearly year-round habitat for these whales is also where several
wind farms are being proposed (Stone et al., 2017). This hurdle poses the
question of how to balance the conservation needs of the NARWs with the
renewable energy needs of the country. Each side is going to have some wins
and losses; however, recently there’s been push to create a middle ground
that advances the domestic OWED industry in a responsible manner. The
Vineyard Wind agreement is exactly that: it created an outline of measures
that strive to protect the NARWs, but also recognize our nation’s need for costeffective renewable energy (Vineyard Wind-NGO Agreement, 2019). Voluntary
agreements are important because they attempt to address a perceived gap in
policy. For an example, NARWs are protected by the ESA and the MMPA,
however when it comes to offshore wind development, there are additional
conservation measures that be implemented to protect the species. The
voluntary agreement lays out these necessary mitigation measures, which are
then adopted into a Best Management Practices document and to some
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degree, reflected in the Record of Decision (Final Record of Decision:
Vineyard Wind 1, 2021; Vineyard Wind Best Management Practices, 2019;
Vineyard Wind-NGO Agreement, 2019). Incorporating these mitigation
measures then makes them legally binding and enforceable, rather than
voluntary.
This study used expert elicitation to evaluate the anticipated
effectiveness of this voluntary agreement in protecting NARWs during the
construction of the Vineyard Wind I project, as well as if the measures outlined
in the agreement serve as an appropriate model for future wind projects along
the East Coast of the US. The results of this study indicate that there is overall
dissatisfaction with the developer-NGO voluntary agreement model and
participants would like to see a shift away from this model. Rather than a
voluntary agreement, there was consensus that they would like to see all
necessary mitigation measures incorporated into permits. There was general
agreement among the participants that the mitigation measures included
within the agreement themselves are a good start, but the science on which
the agreement is based is outdated. Rather, a few experts offered that
incorporating an adaptive aspect to the management plan that can account for
change in data, such as NARW distribution or new scientific knowledge, would
be most beneficial in achieving the goal of mitigating the impacts of OWED on
NARWs. Participants felt that all the elements of the agreement were
necessary to ensure compliance with laws, though some voiced concerns over
the accuracy of the monitoring methods that will be implemented during the
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project. Out of the risks provided (behavioral disturbance, auditory injury,
vessel strike, vessel strike within Nantucket Sound), the risk with the highest
estimated probability is a behavioral disturbance. Additionally, some
expressed that they believe the project will face delays due to abiding by the
agreement’s mitigation measures.
After an overview of NARWs and risks they face associated with
offshore wind development, I will provide background information on the
Vineyard Wind I project, the known offshore wind developed-related threats
NARWs face, what laws and measures have already been implemented, and
provide a breakdown of the agreement elements. Next, I review my methods,
introducing expert elicitation and the IDEA protocol, the process of recruiting
participants, and the structure and elements of the survey (for the full survey,
see Appendix 1). Next, I go into the results section, where I review my findings
from workshops with participants, as well as from the pre- and post-workshop
surveys. After reviewing the results of the study, I move into the discussion
section of the paper; I start off with introducing how mitigation measures
provided in the agreement are related in Vineyard Wind’s construction and
operations plan, what implications for future projects can be pulled from this
study, as well as considerations and limitations of this study.
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2. Background
2.1 The Vineyard Wind I Project
The Vineyard Wind I project will be built in MA lease area OCS-A 0501,
which is located roughly 12 nautical miles south of Martha’s Vineyard and
Nantucket. The Vineyard Wind I wind farm is expected to have a generating
capacity of 800 MW, installing 62 turbines that can produce up to 13 MW of
power each (Vineyard Wind, “Vineyard Wind I”). This wind farm will be the first
commercial-scale offshore wind farm in the U.S., with the only preceding wind
farms being the Block Island Wind Farm (30 MW) and the Coastal Virginia
Wind Farm (12 MW).
The Bureau of Ocean Management (BOEM) published the four volumes
of the final environmental impact statement in March 2021 and the Record of
Decision in May 2021. The project is currently in the stages of onshore
construction, a stage that involves activities such as building the onshore
substation and planning and laying out export cables. The offshore substation
will be connected by two submarine cables to Covell’s Beach in Barnstable,
Massachusetts, and the onshore substation will be installed in Hyannis, MA. It
is anticipated that the turbine foundation installation will start at some point in
2023 (Vineyard Wind Updated Construction Schedule, 2021).
2.2 North Atlantic Right Whales
A major consideration in the permitting of the Vineyard Wind project
was its potential impact to the NARW, a federally protected species. NARWs
are a species of baleen whale that live in coastal waters of the Atlantic Ocean.
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They spend much of the year in waters off New England and Canada,
traveling alone or in groups to feed and mate. During the fall, some right
whales travel south to waters off South Carolina, Georgia, and northeastern
Florida to give birth to calves. Female whales reach sexual maturity around
age ten and give birth after a year-long gestation period. Female NARWs can
give birth every three years, however recent trends show that on average,
females give birth to calves every six to ten years. This is likely due to stress
induced by threats such as entanglement, ocean noise and vessel strikes.
Trends also show that females are more likely to die than males, that
reproductive rates are on the decline, and that females that undergo the
energetic stress from reproduction are less likely to survive from injuries
caused by the aforementioned threats (Hunt et al., 2015).
The existing regulations that protect NARWs are the Marine Mammal
Protection Act of 1972 (MMPA) and the Endangered Species Act of 1973
(ESA). While an overview of both acts will be provided later in the Background,
it is important to note how the MMPA and the ESA protect NARWs. The
MMPA applies to the NARW because all species of whales are mammals and
as such, this act prohibits the take or importation of this species. As defined by
the MMPA, a take “means to harass, hunt, capture, or kill, or attempt to
harass, hunt, capture, or kill any marine mammal” (The Marine Mammal
Protection Act of 1972 As Amended, 2018). Under the ESA, NARWs are
designated as endangered, and therefore are protected by this act. The act
prevents the import, export, or taking of species listed as threatened or
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endangered under this act (Sheikh et al., 2021). The definition of take is
similar to that under the MMPA, however it also includes hunt, pursue, shoot,
wound, trap, and collect (Sheikh et al., 2021).
After the International Whaling Commission (IWC) issued the
moratorium on all commercial whaling by member states in 1986, the NARW
started to make a steady recovery (Wright et al., 2016). In 1991, a group of
NARW scientists came together and under the National Marine Fisheries
Service (NMFS), published the “Recovery Plan for the North Atlantic Right
Whale”. The latest revision was in 2005, during a time when population
numbers were continuing to trend upward, and things were looking promising
for species recovery. However, there was a turning point between 2012-2014,
before the population hit a benchmark of 500 individuals. Since then, the
numbers have continued to plummet (see Figure 1).
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Figure 1. NARW population numbers over between the years 1990-2020
(Credit: Anderson Cabor Center for Ocean Life)
Ocean noise from anthropogenic sources such as shipping, boating,
and offshore wind energy development has increased over the years, with no
sign of slowing down. When NARWs are in a noisy environment, they exhibit
behavioral changes, such as changes in communication, mating, feeding, and
navigating. Disturbances can also result in a reduced ability to detect and
avoid predators and identify surroundings (NOAA Fisheries “North Atlantic
Right Whale”). It’s been found that NARW vocalizations change when
exposed to increased noise, such that there’s a shift in the frequency band or
energy level of calls, making signals longer or more repetitive, or waiting until
the ambient noise dies down before signaling (Rolland et al. 2012).
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2.3 The Known Effects of OWED on NARWs
There are three primary risks of OWED to NARWs: auditory injury,
behavioral disturbances, and vessel strikes. The first two risks are at least
partially linked to the increased level of ocean noise that is expected during
the construction of offshore wind farms due to pile driving, and the third being linked to the increased vessel traffic expected in the project area. Only
within the past ten years have there been gains in knowledge regarding
NARW presence in waters off Massachusetts and Rhode Island; since survey efforts started to pick up around 2011, NARW presence has increased.
Starting in 2017, NARW sightings in the area have spread throughout the
year such that whales are sighted nearly year-round. Since 2010, NARWs
sightings have become less frequent around historical key habitats such as
the Gulf of Maine and Bay of Fundy, shifting south into the waters of Cape
Cod Bay, Massachusetts Bay, the Mid-Atlantic Bight, and the Gulf of St.
Lawrence. A key concern for species conservation is that the areas of
NARW critical habitat overlay with areas being leased and planned for offshore wind development. It’s important to note that not all habitats serve the
same purpose; the northern waters are typically feeding grounds for the
whales and the southern waters are critical for birthing (Quintana-Rizzo et
al., 2021).
Anthropogenic stressors not only have direct physical effects on the
whales, but also associated stress can deter an animal from breeding. This
may be due to the extraneous energy used to avoid these stressors, or that
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the stressor itself can cause injury that requires their energy to be used towards living with (and hopefully recovering from) an injury rather than using
the energy for breeding (Quintana-Rizzo et al., 2021).
2.3.1 Auditory Injury
The auditory environment is critical for marine mammals for communication purposes. The NARW produces various low frequency sounds
when communicating with another individual and when socializing in a
group. Ambient ocean noise can mask these vocalizations, interfering with
this species communication and therefore altering their normal foraging and
reproduction activities (Matthews & Parks, 2021). NMFS created guidelines
for the MMPA acoustic thresholds and what constitutes as Level A harassment versus Level-B harassment, as well as the generalized hearing ranges
for specific groups of marine mammals. Baleen whales are considered lowfrequency cetaceans and have the smallest hearing range (7 Hz to 35 kHz),
whereas other cetaceans such as toothed whales and dolphins are mid-frequency cetaceans (range of 150 Hz to 160 kHz). Noise produced by pile
driving is of low frequency and is typically below 2kHz, with spectral peaks
between 100 and 400 Hz (Amaral et al., 2020). A Level B harassment would
be one in which there’s a behavioral disturbance or a temporary shift in
hearing threshold, whereas a Level A harassment would be one that results
in a permanent threshold shift in hearing or a lung or gastrointestinal tract
injury (NMFS, 2022).
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2.3.2 Behavioral Disturbance
There have been numerous studies conducted looking at how loud
noises, regardless of the source, can have detrimental effects on marine
mammals and large whales, in particular NARWs (Bailey et al., 2010, 2014;
Bergström et al., 2014; Hunt et al., 2015; Nowacek et al., 2007; Rolland et al.,
2012; Southall et al., 2008). Loud noise can affect the behavior of marine
mammals and may have a direct effect on calf survival probability due to the
chance of it being separated from its mother, as well as have an indirect effect on viability and reproductivity due to extra energy expenditure or underconsumption of energy. This has been observed in populations of bottlenose
dolphins disturbed by tourist boats, in which the mother dolphins were
spending less time resting with their offspring than average (therefore expending extra energy they otherwise wouldn’t have to) (Harwood et al.,
2016). In a study regarding stress-related hormone levels of NARWs in the
Bay of Fundy, findings showed that stress levels in these whales were significantly lower immediately after the September 11, 2001 terrorist attacks
than prior to the attacks. During this time, boat traffic was reduced and the
average underwater noise level was 6 decibels lower, implying that the high
levels of underwater noise was resulting in elevated stress levels in some
baleen whales (Rolland et al., 2012).
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2.3.3 Vessel Strikes
Collisions between large whales and vessels occur in every ocean,
and NARWs are a common victim along the East Coast of the US. Lethal
vessel strikes, while once infrequent, have become more common as the
size and number of vessels have increased. Shipping and vessel traffic has
increased since the 1970’s, and with an estimated 90 percent of global trade
being shipped by sea, there has been a subsequent increase in vessel
strikes with large whales (Fox & Taggart, 2020; Jouffray et al., 2020). Both
baleen whales and toothed whales are at risk for collisions with vessels;
however, baleen whales do not use echolocation and therefore do not display avoidance behaviors towards vessels. Even so, not all baleen whales
are at equal risk; between the years 1960-2002, NARWs were the most
commonly killed species of whale by two orders of magnitude and still remain at the top of the list of species most effected by vessel strikes (Fox &
Taggart, 2020; Schoeman et al., 2020).
There are behavioral factors that make NARWs more susceptible to
experiencing a vessel strike. For example, during the first nine months of
life, NARW mother-calf pairs spend 45-80 percent of their time at the surface either resting or feeding. Spending nearly the majority, or not more, of
their time at the surface puts them in the line of vessel traffic and increases
the likelihood of a vessel strike occurring (Schoeman et al., 2020). Studies
have shown that the risk of vessel strikes does not decrease with age; while
time spent resting at the surface decreases in calves as they mature, other
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activities such as feeding and social behaviors at the surface increases
(Cusano et al., 2019). Another factor is the reason why the NARW has been
nicknamed “the urban whale”; NARWs tend to travel along the coast and do
not typically venture further than 50 miles from the coast and therefore are
subjected to the increasingly busy and utilized East Coast of the US. Not
only are whales along the eastern seaboard subjected to heavily trafficked
routes, but also fishing gear, and industrial and agricultural runoff; half of
NARW deaths are attributed to either vessel strikes or fishing gear entanglements, the two biggest threats that face this species today (Fox & Taggart,
2020; Creekmore, 2005).
2.4 Existing Regulation of the Issue
2.4.1 MMPA
Fundamentally, the MMPA aims to maintain marine mammal stocks at
their optimum sustainable populations and maintain marine mammal stocks as
functioning elements of their ecosystems (Roman et al., 2013; The Marine
Mammal Protection Act of 1972 As Amended, 2018). Under this act, NOAA
Fisheries can issue permits that allow the permit holder to take or import
marine mammal. An incidental take permit, which is the type of permit issued
in the Vineyard Wind I project, is for situations in which the activities are not
directed at marine mammals but has potential to result in a taking as a side
effect of other actions. Often, these incidental take permits for marine
mammals are issued for activities that produce underwater sound (Sheikh et
al., 2021). Vineyard Wind did not request Level A takes of NARWs, however
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they were granted an incidental harassment authorization (IHA) (Vineyard
Wind-NGO Agreement, 2019). This gives Vineyard Wind the authority to
incidentally take, by Level A and Level B harassment, marine mammals during
construction of the wind farm. Level A harassment is defined as having the
potential to injure a marine mammal or marine mammal stock, whereas a
Level B harassment is when there’s potential for disturbing a marine mammal
or stock by causing disruption of behavioral patterns (including, but not limited
to, migration, breathing, nursing, breeding, feeding, or sheltering) (The Marine
Mammal Protection Act of 1972 As Amended, 2018).This IHA is valid from
May 1, 2023 through April 30, 2021 (Final Record of Decision: Vineyard Wind
1, 2021).
2.4.2 The ESA
Under Section 9 of the ESA, takes or importation of endangered
species are prohibited and Section 10 of this act provides exemptions to this.
Take exemptions, or authorizations, can be issued for activities such as those
for scientific purposes or incidental takes. Under this act, it is required that all
federal agencies seek to conserve threatened or endangered species
designated as such under the act. Section 7 of that the act mandates that, in
consultation with the U.S. Fish and Wildlife Service and/or the NOAA Fisheries
Service, federal agencies have the responsibility to ensure that actions they
authorize, fund, or carry out are not likely to jeopardize the continued
existence of the listed species or result in the destruction or adverse
modification of their designated critical habitat (Endangered Species Act of
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1973, As Amended through the 108th Congress, 2003). When it comes to
offshore wind, the Bureau of Ocean Energy Management (BOEM) is the
agency responsible for ensuring that any energy development occurring in
U.S. waters will not likely jeopardize ESA-listed species and further, while
NOAA Fisheries is the expert agency required to study the impacts of the
proposed activity on a listed species and issue a biological opinion (“BiOp”).
The results of the BiOp are what inform whether an activity can occur or not. If
there is a “no jeopardy” opinion, it means that (1) the action will not result in
jeopardy, (2) incidental takes resulting from the action will not result in
jeopardy, and (3) any taking resulting from this action is authorized under the
MMPA. If these conditions are met, NOAA Fisheries must also include an
incidental take statement (ITS). This statement contains language regarding
the impact that the incidental take will have, necessary mitigation measures to
minimize impact, measures needed to comply with the MMPA, and terms and
conditions (Sheikh et al., 2021).
2.4.3 The National Environmental Policy Act
The National Environmental Policy Act (NEPA) requires an
environmental review of a proposed federal action before the activity is
initiated. The first step is site assessment and characterization, in which the
results are compiled into a Site Assessment Plan (SAP). In the context of
offshore wind, the developer submits a SAP, and if it is accepted by BOEM,
the developer may proceed with the drafting of a construction and operations
plan (COP). In this COP, the developer must identify potential impacts the
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project may have on different resources and measures the developer will
implement for avoidance, minimization, and mitigation of these impacts
(Thurston, 2020). From there, BOEM conducts an environmental review and
publishes a Final Environmental Impact Statement. If BOEM approves of the
COP, a subsequent Record of Decision (ROD) regarding their findings and
conditions in which the proposed activity may occur is published (National
Environmental Policy Act of 1969, as amended, 1982).
2.4.4 Seasonal Management Areas and Dynamic Management Areas
Seasonal management areas (SMA) and dynamic management areas
(DMA) are two types of area-based speed restrictions that are enacted by
NOAA Fisheries to protect NARWs. SMAs are seasonally defined areas in
which there is a mandatory 10 knot speed restriction on vessels 65 feet and
above. To account for the times of the year and areas not covered by SMAs,
NMFS established DMAs. These are temporary zones in which boaters are
asked, but not required, to either avoid the area or travel at a speed no greater
than 10 knots. To trigger a DMA, there must be a sighting, by a reliable
source, of three or more whales in U.S. waters north of 40 degrees N latitude
within a 75 nautical square mile area. DMAs are enacted for 15 days and can
be extended if whales are re-sighted in the area (Asaro, 2012).
2.4.5 Where the Voluntary Agreement Fits In
The voluntary agreement between Vineyard Wind and the CLF, NRDC,
and the NWF aims to fill in perceived policy gaps to further protect the
endangered NARW. Historically, voluntary agreements have been used by
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regulators to enhance environmental protection. This is because these types
of agreements have the potential to reduce conflicts with regulators by the
show of pro-active commitment from industry, flexibility to put forth tailor-made
solutions, and the fast achievement of environmental objectives (Chion et al.,
2018). The Vineyard Wind-NGO voluntary agreement attempts to increase
environmental protection by alerting regulatory agencies of areas of
improvement to provide further protection for the endangered NARW. In other
words, voluntary agreements can be used to inform BOEM of what needs to
be done to protect the species that may not otherwise be reflected in the
developer’s required IHA under the MMPA, so that when BOEM is compiling
the ROD, the necessary mitigation measures are included. The NGOs
involved in this agreement and Vineyard Wind agreed to work together
advance the project in a responsible manner, while acknowledging that the
Project Area overlaps with NARW habitat (Vineyard Wind-NGO Agreement,
2019). The Vineyard Wind IHA, issued on June 25, 2021, includes provisions
on mitigation measures that must be implemented. Many of these measures
are reflective of what was recommended in the voluntary agreement, as well
as the ROD. These measures include seasonal restrictions on pile driving and
enhanced time-of-year pile-driving clearance zones, shutdown zones, and
restart procedures for NARWs (Final Record of Decision: Vineyard Wind 1,
2021). Lastly, the agreement fills a gap in regards to the vessel speed
restrictions such that the agreement requires all project-related vessels to
abide by the voluntary DMA speed restriction rule when enacted.
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2.5 Prior Agreement for Mitigation of Marine Mammal Impacts in U.S.
Offshore Wind Development
Prior to the agreement for construction at Vineyard Wind, there was one
other agreement that utilized the voluntary agreement model between an
offshore wind developer, Deepwater Wind (which has since been acquired by
Ørsted), and a group of NGOs. The idea to create voluntary agreement
between Deepwater Wind, developer of the first offshore wind farm in the U.S.,
the Block Island Wind Farm, and numerous NGOs (some involved with the
Vineyard Wind agreement) was conceived when there was a common interest
among parties to develop the domestic offshore wind energy industry in both
an environmentally friendly and expeditious manner. On December 12, 2012,
the parties reached an agreement for mitigation measures for marine
mammals in the lease area. This agreement focused on the NARWs and
recognized the critical status of endangerment that the species faced and
continues to face; however, the measures were meant for the site assessment
and characterization activities related to offshore wind energy development in
the RI/MA wind energy areas (WEA) and did not apply to any other WEAs or
project development sites (Fox & Taggart, 2020; Deepwater Wind-NGO
Agreement, 2019). Therefore, the agreement did not provide measures to take
during the construction of the wind farm.
The seasonal restrictions on pile driving for this agreement are
displayed in Table 1. It’s important to note that the pile driving that was being
referred to in this agreement is the pile driving for meteorological tower
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installations, not the turbine piles. This agreement was published in May 2014,
a year after the Commercial Wind Lease Issuance and Site Assessment
Activities on the Atlantic Outer Continental Shelf Offshore Rhode Island and
Massachusetts Revised Environmental Assessment (BOEM, 2014) was
published.

Period

Timeframe

Mitigation Protocol

Red

November 1 – 30

No pile driving

Yellow

May 1 – 14

Green

May 15 – October 31

Visual and acoustic assessment, site specific
MMHAP*
Only use additional mitigation measures when
applicable

Table 1. Seasonal restrictions on pile driving in DWW-NGO Agreement
*Marine Mammal Harassment Avoidance Plan

The agreement provided guidance on vessel speed restrictions, the use
of noise attenuation and source level reduction technology, establishment of
exclusion zones, real-time monitoring efforts, and an adaptive management
review. The vessel speed restrictions, only applicable to the red and yellow
periods, required vessels of any length associated with site assessment
surveys and site characterization activities to travel at a speed no greater than
10 knots when within the WEA. The best sound attenuation technology that
was commercially available at the time included bubble curtains, cushion
blocks, temporary noise attenuation pile designs, and different types of pile
drivers such as pressing and vibratory drivers. The agreement stated,
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however, that if these alternative technologies are too expensive for the
project, there was no requirement to use them. Apart from the yellow period,
the developer agreed to shut down pile driving if a NARW was observed within
a certain noise range (160 decibels) from the pile driving source. Every stage
of pile driving required four National Marine Fisheries Service (NMFS)approved observers to monitor the area in all directions around the pile driving
activity. During the yellow period specifically, the observers employed were
required to have at least one year of experience as a professional marine
mammal observer (or hold the equivalent academic experience). There were a
few additional monitoring measures; there was either aerial monitoring or realtime passive acoustic monitoring (PAM), which is a monitoring method used
for measuring, monitoring, and measuring sources of sound in underwater
environments and is a common method used for monitoring whale presence in
an area (Durette-Morin et al., 2019). If a NARW was detected within a 20km
radius of the pile driving source the pile driving would be shut down
(Deepwater Wind-NGO Agreement, 2012).
2.6 Breakdown of Vineyard Wind-NGO Agreement
The voluntary agreement between Vineyard Wind and NGOs was
published on January 22, 2019. This agreement can be found on Vineyard
Wind’s website page for their Vineyard Wind I project, under the general
documents. The agreement only pertains to the Northern section of the lease
area (OCS-A-501), or the “Project Area”, where the Vineyard Wind I turbines
will be installed (Vineyard Wind, “Vineyard Wind I”). The NGOs involved in the
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agreement with Vineyard Wind include the Natural Resources Defense
Council (NRDC), the National Wildlife Federation (NWF), and the
Conservation Law Foundation (CLF). The agreement between Vineyard Wind
and NGOs includes measures pertinent to pile driving, vessel speeds and
geophysical surveys.
2.6.1 Pile Driving Measures
Pile driving activities are split into three periods: red, yellow, and green.
Each period carries specific protocols to be followed, all based upon the
likelihood of NARW presence near the project site (see Table 2). Geophysical
surveys also have red and green periods; the red period prohibits surveys with
sound pressure levels above 180 decibels unless an Enhanced Mitigation
Protocol is followed, and the green period requires comprehensive monitoring.
While the impacts and likelihood of impacts of geophysical survey
requirements on NARWs are not the focus of this paper, it’s important to note
that these measures are included in the agreement.

Table 2. Seasonal restrictions on pile driving in VW-NGO Agreement
Period

Timeframe

Mitigation Protocol

Red

January 1 – April 30

No pile driving

Yellow

November 1 – December 31; May
1-14

Green

May 15 – October 31

Enhanced mitigation
protocol required
Comprehensive monitoring/clearance zone
protocol required
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There are some protocols that must be followed throughout the project,
regardless of the time of year. One is that pile driving may not be initiated at
night or when the clearance zone cannot be visually monitored. Pile driving
can only occur in the dark if the activity started during the day and must
continue for human safety or installation feasibility reasons. Installation
feasibility essentially means that the installation needs to be at a point where
the turbine foundation is usable.
During the red period, which is from January 1-April 30, no pile driving
is permitted. This is because NARWs are most likely to be present during
these months. During the green and yellow periods, which are from May 15October 31 and November 1-December 31/May 1-14, respectively, pile driving
is allowed. The green period requires a comprehensive monitoring/clearance
zone protocol and the yellow period requires an enhanced mitigation protocol.
The comprehensive monitoring/clearance zone protocol required during
the green period is based on NARWs being least likely to be present during
this time of the year. The protocol includes the use of PAM and protected
species observers (PSOs) starting from 60 minutes prior to and throughout the
duration of pile driving activity. If a NARW is spotted within the clearance zone,
pile driving must be shut down and may resume after 60 minutes of monitoring
(using PAM and PSOs). The enhanced mitigation protocol required during the
yellow period includes the use of PAM and PSOs starting from 60 minutes
prior to and throughout the duration of pile driving activity, and either an aerial
or vessel-based survey to detect for NARW presence. If a NARW is detected
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within the clearance zone, pile driving activities must be shut-down and may
resume upon confirmation that NARWs have departed from the clearance
zone after one day of monitoring (May 1 -14) or the lead PSO has confirmed
that NARWs have departed from the clearance zone (November 1 –
December 31).
During the entirety of the project, all project-associated vessels must
adhere to a mandatory speed restriction of 10 knots. There are two exceptions
to this: (a) crew transfer vessels operating within and transiting to or (b)
vessels operating within Nantucket Sound. A crew transfer vessel is one in
which its sole purpose is to transfer technicians and their supplies to and from
a port facility and their offshore work location. During the green period, vessel
speeds may be increased under certain conditions. Vessel speeds may be
increased when NARWs are clear of the transit route and project area for two
consecutive days, which is determined by either the use of PSOs and PAMs or
an aerial survey. If a NARW is spotted, speed is reduced back down to 10
knots and may be increased using the same monitoring methods. During the
yellow and red periods, vessel speeds may be increased if a PSO is aboard to
visually monitor for NARWs and PAM is used. If a NARW is spotted, a 10-knot
vessel speed restriction will be in effect for the remainder of the day (Vineyard
Wind-NGO Agreement, 2019).
2.6.2 Vessel Speed Restrictions
Vessel strikes are one of the main threats that face large whales in our
anthropogenically altered oceans, and NARWs are no exception (Fox &
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Taggart, 2020). To minimize the chances of a collision between a NARW and
a project-related vessel, there are vessel speed restrictions incorporated into
this agreement. The vessel speed restrictions are dependent on the time
period, the type of vessel and where the vessel is operating. For an example,
there are specific measures to be followed during the yellow and red periods,
and vessels operating within Nantucket Sound have different regulations than
vessels operating within the Project Area and transit route. Throughout the
project, all project-associated vessels are required to restrict their speed to 10
knots while within DMAs as established by NOAA Fisheries, with the
exemption of crew transfer vessels under certain conditions. This speed
restriction may be dropped for crew transfer vessels if there has been
confirmation that there are no NARWs present in the transit route or project
area for two consecutive days, as determined by PSO surveys, an aerial
survey, or PAM conducted in a manner that avoids masking NARW
vocalizations by vessel noise (Vineyard Wind-NGO Agreement, 2019).
2.7 Expert Elicitation
Expert elicitation is a social science method that is utilized when there
is a pressing need to make conservation or resource management
decisions, yet there is insufficient data to inform these decisions. In an
expert elicitation, experts are asked to provide probabilistic belief statements
about unknown quantities or parameters in an attempt to fill or provide
guidance towards filling knowledge gaps. There is a large amount of
emphasis on how an elicitation is structured, as a poorly structured expert
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elicitation can result in misleading findings (Colson & Cooke, 2018; Doria et
al., 2009; Morgan, 2014). There have been numerous studies that have
used expert opinions to explore complex issues related to climate change,
population-level impacts (of disturbance) to marine mammals, impacts of
plastic pollution on marine wildlife (Doria et al., 2009; Dunlop et al., 2021;
Harwood et al., 2016; Wilcox et al., 2016).
2.7.1 Benefits & Limitations
As with all research methods, there are benefits and drawbacks to
using expert elicitation. When carried out in the proper manner, an expert
elicitation can be used as valuable tool in decision making when sufficient
environmental data are not available. This is the current situation we are in
with the NARWs and the impacts of OWED, as there is a lack of
environmental data regarding how OWED will impact NARWs, and it is
unknown how effective the existing proposed mitigation measures are at
preventing behavioral changes and harm to the NARWs. However, if done
poorly not only can it can lead to misleading or unvaluable results but also it
gives a bad reputation to the research method and may dissuade experts from
participating in future elicitations (Morgan, 2014). Therefore, there is some
weight that comes with carrying out an expert elicitation in a sound and ethical
way.
Historically, there have been numerous disadvantages to using expert
elicitation. Some concerns include overconfidence, groupthink, bias, mis-
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communication and misinformation in responses, and failure to validate expert judgements (Colson & Cooke, 2018; Morgan, 2014). Poor elicitation research methods only amplify these challenges. This can include eliciting
non-experts (the wrong people), asking nonspecific questions, or not correctly facilitating an expert group meeting. Expert elicitation can result in
varying responses from experts, whether that be one or multiple majority
groups, or answers that are spread out across the board. However, the reliability of expert elicitation improves when a structured protocol is followed.
Another identified downside to using expert elicitation is the existing
barrier to implementing elicitation results such that it can be difficult for experts to express their knowledge and confidence in ranges and to express
judgements in quantitative terms. In general, this research method is time
and conversation intensive, both for the researcher and the respondents.
This can potentially lead to low respondent rates. However, it was found that
holding focus groups leads to higher participation rates than conversations
conducted solely online (no video chat) or over email (Hemming et al. 2017).
Another factor to consider is that in order for results of an expert elicitation
to be accepted as true scientific data, the results need to follow the scientific
process of accountability, neutrality, fairness, and ability for empirical control
via validation (judgements reflect experts’ beliefs and beliefs reflect reality).
One thing to be mindful of when carrying out an expert elicitation is the concept of cognitive heuristics. According to Morgan (2014), the two heuristics
most relevant to expert elicitations are called “availability” and “anchoring and
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adjustment”. Another way to think of availability is “the first thing that comes to
mind”. Anchoring is when a participant is presented with an estimation task
and are given a starting value, or an anchor (i.e. starting point of 50 on a 0-100
scale). If given an anchor and given the choice to adjust up and down, participants typically do not adjust sufficiently. There are also numerous advantages to using a structured protocol to conduct structured expert elicitation. Hemming et al. (2017) noted that “structured elicitation protocols can
improve the quality of expert judgements and are especially important for informing critical decisions… [the protocols] help to reduce the influence of biases and…enhance the transparency, accuracy, and defensibility of the resulting judgements.” However, there rarely exists any comparable data to
validate elicitation results; rather, elicitation results are trusted and accepted
based on the expert participants’ credentials (Colson & Cooke, 2018).
2.7.2 Previous Expert Elicitations in this Research Area
There have been two expert elicitation studies conducted regarding the
effects of offshore wind energy on marine mammals. In one study, the authors
utilized a specific expert elicitation research method to determine how to quantify the consequences of noise produced from offshore renewable energy development in the United Kingdom, with a focus on OWED (Donovan et
al.,2016). In this study, experts in marine mammal acoustics were asked to estimate the effects of permanent hearing threshold (PTS) and disturbance on a
whale’s vital rates. Final estimates were based off the participant’s best estimates on two sets of parameters: 1) the potential effect of hearing damage
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(PTS in a specified range) on chance of survival and 2) the relationship between the number of days of disturbance an individual might experience in a
year and its chance of survival, which is divided into three sub-parameters.
The sub-parameters are the maximum effect of disturbance on survival, the
amount of disturbance an individual can tolerate before it has any effect on
survival, and how many days of disturbance are required to have maximum
effect on survival. For all the parameters mentioned above, the probability of
giving birth and/or fertility was also estimated for mature females. With each
estimate, experts were asked to state their confidence and uncertainty in
their answer, as well as provide a range that “bounds” the estimate and level
of confidence in their guess. The results of the expert elicitation showed that
there were distinct, differing opinions among the experts. There was one
majority group that believed impacts felt by marine mammals were sudden
and extreme, whereas the other majority group felt as though the impacts
are gradual and minor. There were a few expert opinions that fell in between; those opinions were “less pronounced” (Donovan et al.,2016).
In another expert elicitation conducted by Harwood et al. (2016), researchers used the method to create a framework to better understand the
population-level consequences of acoustic disturbance to marine mammals
near sources of loud anthropogenic noise, a topic that lacks data but needs
to be addressed. The sources of sound in this study were sonar operations,
pile driving, and seismic surveys, and the species they were observing were
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the harbor seal, gray seal, harbor porpoise, bottlenose dolphin and the common minke whale. During this elicitation, experts were asked to focus on the
potential population-level consequences of a permanent threshold shift
(PTS) in hearing and disturbance in marine mammals that may be associated with offshore wind development. Three parameters were presented,
and experts were asked to choose values for each parameter, which then
determined the relationship between the level of disturbance experienced by
an individual in a year and that individual’s vital rate. The parameters were
(1) the number of days of disturbance required to have any effect on a vital
rate, (2) the maximum likely change in that vital rate as a result of disturbance, and (3) the number of days of disturbance required for that maximum
effect. In this case, vital rates refer to parameters such as survival and the
probability of giving birth. The results of this successful expert elicitation
were used to create a framework for the assessment population-level consequences of disturbance of marine animals (Harwood et al., 2016).

3. Methods
3.1 Expert Elicitation & The IDEA Protocol
This study followed the format presented in Hemming et al. (2017)
named the IDEA protocol, in which IDEA stands for investigate, discuss, estimate, and aggregate. This expert elicitation method takes elements from
numerous existing methods, such as the three- and four-step approach and
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the Delphi approach to create a newer, different approach to expert elicitation. The IDEA protocol provides information on how to conduct remote elicitation, which is crucial considering we are amid a global pandemic and all
research and meetings were conducted virtually.
3.2 Breakdown of Research Procedure
Before an expert elicitation can occur, there is a great amount of
preparation that needs to be done. This phase can be separated into two
main sections: the selection and recruitment of experts, and the creation of
research instruments.
3.2.1 Pre-Elicitation Tasks
3.2.1.1 Creating Research Instruments
One of the main objectives of the pre-elicitation stage is the creation
of research instruments. This includes creating questions for the survey and
drafting a consent form. The survey questions asked experts to judge the effectiveness of the mitigation measures laid out in the Vineyard Wind-NGO
agreement, specifically how effective the mitigation measures laid out in the
agreement are at preventing adverse effects to NARWs during offshore wind
turbine construction. These adverse effects can be understood as the biological outcomes for the NARWs, such as the occurrence of beachings, mortality, behavioral changes, and avoidance behaviors. As mentioned earlier,
the IDEA protocol incorporates elements from the three- and four-step elicitation format. The three-step approach involves asking the expert for their
degree of belief that an event will occur by providing lowest, highest, and
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best estimates of the probability that a specific event will occur (Hemming et
al. 2017). This method was used for each question asked, as experts were
asked to provide their lowest, highest, and best estimates of an event occurring during different time periods. Survey questions were based on the three
main identified risks that OWED poses to NARWs: auditory injury, vessel
strikes and behavioral disturbances. Additional questions were included regarding the agreement suitability to serve as a model for similar future
agreements, probability of project delays, and what could have been included or excluded from the agreement. Because questions created for elicitation should be purposeful and free from linguistic ambiguity and question
framing that may generate bias, this research instrument was thoroughly reviewed prior to distribution. The survey was reviewed by my committee and
tested by a small pool of peers. These people were timed to get an estimate
of how long it will take participants to take the survey, and provided comments and suggestions both while taking the survey and after. The consent
form for this study was created using the University of Rhode Island IRB
framework and was made electronically to waive the need for a physical signature.
3.2.1.2 Recruitment and Selection of Participants
After the research instruments were created, participant recruitment
occurred. Experts from various organizations were contacted to participate in
this research; representatives from NGOs involved in the Vineyard Wind
agreement, other NGOs, offshore wind developer companies, and scientists
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that specialize in NARW surveying and research were targeted for this study.
It was crucial to include experts from various organizations, as an expert pool
of just those who participated in the created of the Vineyard Wind agreement
may have produced bias in responses to the effectiveness of the measures
laid out in the agreement.
To find experts and their contact information, an internet search of the
NGOs staff lists was conducted to identify experts appropriate for this
research. Experts in NARW monitoring and protection, and environmental
lawyers and consultants with specialties in OWED were identified through an
internet search. A complete table of those who I reach out to, the type of
organization they work for, who accepted and who declined is provided below
(see Table 3). Snowball sampling, while not originally intended, ultimately
became another method for recruiting participants. Additionally, networks and
resources through the University of Rhode Island and the committee for this
thesis were utilized. The participant pool ultimately included individuals who
work with organizations such as NGOs, regulatory agencies, and private
organizations. Their specialties cover a wide range, including specialized
research (i.e., right whale, marine mammal, protected species),
environmental law, environmental consulting, and offshore wind
development (within the context of environmental protection). In total, I
reached out to 31 people regarding participating in this research, and a total
of seven people completed all aspects of the expert elicitation. This group
consisted of four scientists, two environmental lawyers and one consultant,
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all either associated with an NGO, a environmental consulting group or a
regulatory agency. People associated with offshore wind developers were
attempted to be recruited, but either contact information could not be found
or they declined to participate on behalf of their organization.
Every expert that was selected for this research project received an
initial personalized email describing the project and a lay out of why they
were reached out to specifically and how their contributions could benefit the
project. After agreeing to participate, experts were asked to attend a short,
virtual one-on-one meeting with a member of the research team in which
they were presented with an overview of the survey structure and the types
of questions they will be asked. This time was used to clarify any questions
the expert may have regarding the survey so that they felt prepared going
into the survey. Lastly, the research team member reviewed the simple rules
of elicitation, such as participants are not allowed to consult other members
of the elicitation group about the questions and their corresponding opinions.
Table 3. Complete list of people contacted to participate in this research
Position/Specialty

Accepted? If participated,
codename?
Scientist 1

Organization Type

1

Scientist

Y

2

Scientist

N

Academia

3

Scientist

N

Academia
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Consulting

Position/Specialty

Accepted? If participated,
codename?

Organization Type

4

Environmental
Manager

N

OSW Developer

5

Consultant

Y

6

Scientist

N

NGO

7

Scientist

N

NGO

8

Scientist

Y

Scientist 2

NGO

9

Scientist

Y

Did not complete

Regulatory agency

10

Scientist

N

Academia

11

Scientist

N

Academia

12

Scientist

Y

13

President

N

14

Environmental Lawyer

Y

15

Scientist

N

Regulatory agency

16

Scientist

N

Regulatory agency

17

Scientist

N

Regulatory agency

18

Scientist

N

NGO

19

Scientist

N

Academia

Consultant 1

Scientist 3

Consulting

Academia
NGO

Lawyer 1
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NGO

Position/Specialty

Accepted? If participated,
codename?

Organization Type

20

Scientist

N

Regulatory agency

21

Environmental Lawyer

N

NGO

22

Scientist

Y

Did not complete

Academia

23

Scientist

Y

Scientist 4

Regulatory agency

24

Environmental Lawyer

Y

Lawyer 2

NGO

25

Ocean Policy Expert

N

NGO

26

Scientist

N

NGO

27

Scientist

N

Regulatory agency

28

Scientist

N

Academia

29

Environmental Lawyer

N

NGO

30

Scientist

N

Regulatory agency

31

Ocean Policy Expert

N

NGO
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3.2.2 “Investigate”
The next step is considered the “investigate” portion of the IDEA protocol. During this, questions were distributed to experts using Qualtrics. Experts were asked to evaluate the questions and provide their lowest, highest, and best estimates. Experts were provided a non-identifying codename,
provided by the research team beforehand, to access the survey. Besides
accessing the survey, this codename was used to display an individuals’ responses in comparison to other expert responses. By doing this, the experts
were able to understand where their opinion stands amongst others while
also providing anonymity.
Experts were asked to send in their responses within two weeks of
the day that the survey was sent out to them, and a reminder email was sent
five days before the deadline. Once all experts submit their responses, the
responses were analyzed to determine if there are any reoccurring themes
or major discrepancies. Expert responses were aggregated to calculate a
group mean for each question. A graphical display of respondents’ answer
was created for each question, in which the elements to the three-step elicitation approach were be displayed for each expert, as represented by codename (lowest, highest, and best estimates). After analysis, the results of the
first round of questions were displayed as bar graphs, compiled into a
presentation, and distributed to the participants prior to the workshop.
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3.2.3 “Discuss”
The next round of expert elicitation took the form of two workshops
split amongst all participants, satisfying the “discuss” portion of the IDEA
protocol. Ideally, this would have been a single virtual meeting with all the
expert participants involved; however, due to scheduling difficulties, two
separate workshops were held. The purpose of the workshops was to clarify
any discrepancies in the data, address outliers (if any) and clarify confusion.
The workshops were scheduled for an hour and held over Zoom. Participants were asked to introduce themselves, state which organization they
work with and their role within that organization. After introductions, the purpose and structure of the workshop were reviewed before moving onto discussing the results of the pre-workshop survey. A facilitator from the research team was present during these meetings to help guide and facilitate
conversation. The facilitator had to ability to guide conversation to explore
experts’ thoughts on contrasting results and attempt to determine the
sources of variation in responses.
3.2.4 “Estimate”
After the workshop discussions, the final round of elicitation occurred.
Experts were asked to answer the same set of questions provided in the first
round; this is considered the “estimate” portion of the IDEA protocol. Questions were distributed using Qualtrics again, and experts were asked to complete the survey within two weeks of the distribution date. Experts were not
persuaded in any way to change their results from the first round; however,
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they had the option to receive a spreadsheet with their results from the first
round to use as a reference. Results from this post-workshop survey is helpful for determining if the experts’ opinions changed after the expert elicitation workshop.
3.2.5 “Aggregate”
The final step to the IDEA protocol is “aggregate.” Individual expert
responses were combined to create a group aggregate estimate. The
averages of the lowest, highest, and best estimates were calculated for
each question; though, only the best estimates are used in the discussion of
the results.
3.3 The Survey
In the survey, participants were asked to answer questions about the
probability of an event occurring. They were asked to indicate their answers on
a sliding scale from 0 to 100, which was created using the sliding scale feature
in Qualtrics. Anchors were not provided in this survey and the research team
opted to start all sliding scales at zero. There were nineteen questions total,
with fifteen three-part questions regarding the probability of an event occurring
(relating to NARWs). When answering these questions, experts were asked to
provide their lowest probability, highest probability, and best estimate of the
event occurring. Even though only the best estimates were used when
analyzing data, the lower and higher estimates provide more context and
helped stimulate conversation during the workshops. The upper and lower
estimates also give both the researchers and participants an idea of the
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expert’s certainty, or uncertainty rather, when answering the question. For an
example, if there was a large range between a respondent’s low and high
estimates, that could be an indicator of higher uncertainty when answering the
question when compared to a smaller range between the low and high
estimates.
The survey was comprised of a total of nineteen questions; fifteen of
these questions evaluated the low, high, and best estimates of an event or risk
occurring over the course of three time periods, one question regarding the
risk of project delays, one Likert scale question regarding the appropriateness
of this agreement serving as a model for future agreements, and two
questions regarding what could have been included or left out of the
agreement. The probability of five risks or events occurring over the three time
periods that were evaluated in the survey were (1) the presence of NARWs in
the project area, (2) NARWs experiencing an auditory injury during pile driving,
(3) NARWs experiencing a vessel strike (assuming vessels follow the 10-knot
speed limit), (4) NARWs experiencing a vessel strike within Nantucket Sound,
and (5) NARWS exhibiting or experiencing behavioral disturbances.
Additionally, participants were asked to provide estimates for the probability of
the project facing delays due to following the mitigation protocols outlined in
the agreement. The Likert scale question asked participants to indicate, on a
scale from strongly disagree to strongly agree, if they believe this agreement
serves as an appropriate model for future agreements pertaining to NARW
protection during offshore wind construction along the East Coast of the
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United States. Lastly, participants were asked if there was anything that they
thought the agreement lacked, as well as if anything could have been left out
of the agreement.

4. Results
4.1 Structure
There was a total of seven participants included in this expert elicitation;
each participant took part in an introductory meeting, a pre-workshop survey,
an expert elicitation workshop, and a post-workshop survey. Those who did
not complete all of the above steps were not included in this study. The results
of the pre-workshop survey were compiled into a slideshow with graphical
displays of participants’ responses, which was distributed prior to the
workshops and was used as the basis for discussion during the workshops.
There were two expert elicitation workshops held during this study.
While it would have been ideal to hold a single workshop where all participants
could be present, it was unfeasible given everybody’s schedules. The first
workshop consisted of five participants, two of which came from an
environmental law background, one with environmental consulting, and two
with marine science or marine mammal expertise. There were two participants
present during the second workshop, in which both experts had background in
marine science; however, one had more of a marine mammal background.
Regardless of who was in attendance, all participant responses were
displayed in a graphical manner during the workshops. The results were
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organized by a particular risk and its probability of occurring during each of the
time periods. For an example, the first risk was the probability of a NARW
being present in the project area during the red, yellow, and green periods.
Individual graphs were shown for each time period, followed by a slide with all
three graphs and a slide with the averages for each estimate. For an example
of what this looked like, please see Appendix A. Questions where all
responses, the low, high, and best estimates, are zero, the respondent chose
not to answer the question.
This section is organized around the four main risks addressed in the
survey and workshops: the presence of whales, potential auditory injury,
vessel strikes, and behavioral disturbances. For each risk, the results of the
first and second survey, as well as contents of workshop discussions, are
presented. Finally, I include results regarding the value of and opinions about
the voluntary agreement.
4.2 Risk #1: Presence of NARWs in the Project Area
The pre-workshop survey indicated that the red period was the
timeframe that experts believe NARWS are most likely to be present in the
project area. This aligns with the agreement, in that there’s no pile driving
allowed during this time because the whales are most likely to be present; the
average best estimate for the likelihood of NARWs being present during red
period was 70 percent. This drops off to an average probability of 44 percent
for the yellow period, and 40 percent for the green period.
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During the workshops, participants discussed whether how they
interpreted this question; there was a question whether it was asking about the
presence of whales at any time, or presence on a daily basis. The consensus
was that the question was mostly interpreted as a whale being present at any
time during each of the time periods. The definition and interpretation of
“presence” was also discussed. There was a question of if “presence” meant
that there was a visual siting, or if acoustic detection also counts as a siting.
Scientist 1 pointed out the high degree of variability in answers, with ranges
such as a low estimate of 10 percent and high estimate of 90 percent. They
suggested that the high degree of variability in answers is representative of the
high degree of variability in where the whales are found; there is a lot of
uncertainty associated with the distribution of whales during each of the
timeframes. Further notes were made about factors that lead to variability in
where whales are found, such as where their food source is, and climate and
weather. It was stated that it is important to remember that their presence is
based on aerial surveys, so the accuracy of population numbers and presence
is reliant on survey effort. Because aerial surveys are weather dependent,
there is a certain amount of “luck” in spotting whales, and the ones spotted
may not be completely representative. Lastly, it was suggested that the
variance in responses for the yellow period could be attributed to the short
time span that the yellow periods take place; one yellow period is for the first
two weeks of May and the other yellow period occurs during the months of
November and December.
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There was general agreement among participants that the red period is
the time in which there is the highest probability of NARWs being present in
the project area, though it was noted by one participant that it makes sense to
have the high estimates be 100 percent across the time periods, as NARWs
are increasingly being found in this particular area year-round. However,
presence year-round does not mean that their numbers remain stable
throughout the year in that there are certain times of the year that their
numbers will increase or decrease. Therefore, the probability of encountering
a whale should be going down as you move from the red, yellow, and then
green periods, but should never be zero.
Consultant 1 pointed out an area of improvement in regarding to the
monitoring that will take place during the construction of the project; they
mentioned how there is an assumption that the PAM will work during pile
driving. However, pile driving is very loud and there will be a tradeoff regarding
where hydrophones should be placed. If the hydrophones are too close to the
pile driving source, any indication of whale presence could be drowned out by
the construction activity. On the other hand, the further away you move from
the pile driving source, the more reverberant the sound becomes. This expert
stated that due to these reasons, the chances of actually detecting a NARW
after pile driving activity starts is close to zero. Chances of detecting whales
improve outside the 10-kilometer exclusion zone; however, there will still be
what this expert called a “lighthouse effect” such that there will be reoccurring
noise that will cover up any other sound, similar to how a lighthouse would
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blind you every time the light spins in your direction. For this reason, they state
that the PAM mitigation system would primarily only be effective before pile
driving activity starts.
Overall, there was not much change in responses between the pre- and
post-workshop surveys for questions regarding NARW presence during the
three time periods (see Figure 2). The trend was that participants either
provided the same response as the pre-workshop survey, or their estimates
decreased by a degree of ~10 percent for presence during the red period.
However, a few participants actually increased their estimates by ~10 percent
for NARW presence during the yellow and green periods. Overall, comparing
the pre- and post-workshop survey estimates for whale presence during the
red period either stayed the same, decreased slightly, and stayed the same or
increased during the yellow and green periods.
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Figure 2: Graphs showing pre- and post-survey results for Risk #1 during the
red, yellow, and green periods.
4.3 Risk #2: NARWs Experiencing an Auditory Injury
The risk of NARWs experiencing an auditory injury is one that will only
be a threat during the yellow and green periods of construction, as pile driving
is not allowed during the red period. However, participants were asked to
provide estimates for the probability of a NARW experiencing an auditory
injury during this time of the year as a hypothetical to put into perspective the
probability of it occurring during other time periods when pile driving is
permitted. The pre-workshop survey indicated that participants believed that if
pile driving were allowed during the red period, the risk would be the greatest
during this timeframe, with an average estimate of 27 percent. The estimates
dropped during the yellow and increased slightly during the green periods, with
estimates of 18 and 19 percent, respectively.
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Conversation around this issue during the workshops started with the
recognition that there was not a lot of data, at the time of the creation of the
agreement, about how NARWs would respond to pile driving noise and if there
would be a swimming away effect, as seen with other marine mammals.
Lawyer 2 offered that the real risk to the whales is not the noise, but rather the
displacement they may experience. This could be displacement into lanes of
travel, displacement from young, or traveling abnormally far offshore, which
would make them more susceptible to predation. Experts agreed that there are
many factors that go into considering the probability of this risk occurring, such
as how much a whale avoids the sound (i.e., Do they travel to a distance
where they can still hear it, but less intensely, or do they exit the hearing range
completely?). The exclusionary zones that are included as part of the
mitigation protocols required during the yellow and green periods, which are
10 kilometers and 1 kilometer, respectively, are aimed at different levels of
takes. The 10 kilometer clearance zone is aimed at Level B takes, which is the
threshold in which a whale could potentially exhibit a behavioral response to
the noise; Vineyard Wind did not request a Level A take, which could result in
a permanent shift in hearing threshold (auditory injury), or a lung or
gastrointestinal tract injury (The Marine Mammal Protection Act of 1972 As
Amended, 2018; Vineyard Wind-NGO Agreement, 2019).
The post-workshop survey averages dropped for every period, with an
estimated 20 percent during the red period, 14 percent during the yellow
period, and 9 percent during the green period. This could perhaps be because
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one of the participants did not factor in the mitigation measures and answered
the first survey as if there were no mitigation measures set in place. This
consideration is addressed further in the discussion. Overall, there was a
consensus that there would a relatively low chance of a NARW experiencing
an auditory injury throughout the year.
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Figure 3: Graphs showing pre- and post-survey results for Risk #2 during the
red, yellow, and green periods.
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4.4 Risk #3: NARWs Experiencing a Vessel Strike
The pre-workshop survey indicated that the red period is the time in
which the risk of a NARW vessel strike is most likely, with an average of 23
percent among participants (see Figure 4). This drops down to 21 percent
during the yellow period and 12 percent during the green period. The highest
estimates among the experts for the red period were 30 and 40 percent, both
provided by scientists. Others provided estimates within the 3 to 10 percent
range. While estimates for the yellow and green period were on the lower end,
ranging from 2 to 15 percent, there was one respondent who provided
estimates of 50 for both the yellow and green periods, making these estimates
outliers among others.
Conversation during the workshops centered around two aspects of
vessel speed restrictions: the satisfaction around the speed restriction being
10 knots, and conditions for enacting a vessel speed restriction via DMAs and
SMAs. The agreement states that the vessel speed restrictions shall be
observed within the DMAs, as established by NOAA Fisheries. Experts agreed
that the 10 knots speed restriction is satisfactory, but it does not reduce the
probability of a vessel strike happening. There was agreement that traveling at
10 knots or less reduces the severity of the collision between a whale and a
vessel, however the chances of it happening are primarily dependent on the
PSOs and a captain’s ability to maneuver around a whale. Traveling at a
slower speed gives the captain more time to react, but it does not guarantee
that a collision will not occur. One expert explained that this was one of the
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intentions of the agreement: if a vessel strike is going to happen, and there’s
an expectation that they will, measures should be taken to ensure it’s as least
impactful to the whale as possible. There is also some uncertainty around the
long-term effects of a vessel strike; there may be a vessel strike that initially
seems minor, but later it could be discovered that it was actually detrimental to
that whale.
DMAs and SMAs were a topic of conversation during both workshops,
as the agreement states that project-related vessels must abide by the 10-knot
speed restrictions with DMAs. Additionally, BOEM has made it a requirement
for their vessel operators to abide by the vessel speed restriction if enacted.
As reviewed earlier, DMAs are a voluntary measure under NOAA Fisheries
and are only enacted when three or more whales are spotted. On the other
hand, SMAs are mandatory but only during a fixed timeframe and apply to
vessel 65 feet and longer. Lawyer 1 suggested that one of benefits of the
agreement is that it strengthens existing vessel speed restrictions such that
only vessels 65 feet and longer are required to slow down in SMAs. Because
vessels 64 feet or smaller travel through SMAs without being required to abide
by the restrictions, the agreement is meant to encompass these smaller
vessels.
Most conversation around SMAs and DMAs focused on their current
inadequacy. It was suggested that not only are the current SMAs outdated due
to the changes in NARW distribution, but they are not fully protective. DMAs
are enacted by visual detection of whales, yet there has been a push by
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scientists to incorporate an acoustic measure to detect whales. Scientist 4
suggested that by incorporating an acoustic measure of detection, the
combination of the two monitoring methods will cover most of the animals in
the area. On the same topic of DMA enactment, one expert scientist stated the
requirement of sighting of three or more whales to enact a DMA does not fit
the conservation need for the species right now due to the critical status of
NARWs. They said that the species is unable to withstand any additional
mortality; even one death per year from human activity is too much for the
species to ever recover, and it will continue its trajectory towards extinction
even faster. Coming from a NGO perspective, they felt as though there should
always be a 10 knot speed restriction, no matter the sector, location, or time,
until there is a “really robust, scientifically proven technological way to detect
where right whales”.
Overall, there was dissatisfaction with SMAs and DMAs in their current
state. Participants felt as though there should be mandatory compliance with
DMAs, stricter DMA enactment criteria (presence of one whale instead of
three), and that SMAs need to be updated to reflect the current NARW
distribution. Some felt as though there should be a 10-knot vessel speed
restriction for all vessels, regardless of the sector for which they operate.
Experts agreed that there is room for improvement for both SMAs and DMAs.
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Figure 4: Graphs showing pre- and post-workshop results for Risk #3 during
the red, yellow, and green periods.
4.5 Risk #4: NARWs Experiencing a Vessel Strike in Nantucket Sound
While this risk may seem specific, it was included in this study because
the agreement states that Nantucket Sound, according to best available
science, has not been proven to provide consistent habitat for NARWs.
Estimates from the pre-workshop survey indicated that throughout the year,
there is a relatively low risk of a NARW experiencing a vessel strike within
Nantucket Sound. The average among experts was 7 percent during the red
period, 10 percent during the yellow, and 8 percent during the green. The
highest estimates for this risk were 25 percent for the red and yellow periods,
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and 16 percent during the green period; however, the majority of estimates
ranged from 0-5 percent (or there was no answer provided).
There was general consensus that the presence of NARWs in
Nantucket Sound is very rare. One expert scientist shared that in consulting
with numerous right whale scientists on the important habitat areas, it was
concluded that while an occasional whale may have been sighted over the
years, it is not considered a consistent habitat for this species. This expert also
shared that due to the time pressure on developers to travel to and from the
port and project area quickly, this provision was included so that workers
would arrive in a timely manner. Additionally, it was included for the sake of
project viability. In regard to the language about “best available science”, one
expert stated that they would have preferred to have seen some recognition
that the best available data changes, and therefore there should be a flexibility
for adaptive management if the circumstances change.
Post-workshop survey estimates decreased for each time period (see
Figure 5). The red and yellow period estimates were 15 percent, and the green
period estimate was 10 percent. The highest estimates for both the red and
yellow periods were 25 percent, and the highest for the green period was 15
percent. The few estimates from the red period stayed the same, and notably
Lawyer 2 increased their estimate from 5 to 23 percent.
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Figure 5: Graphs showing pre- and post-survey results for Risk #4 during the
red, yellow, and green periods.

4.6 Risk #5: NARWs Experiencing Behavioral Disturbances
As with other risks assessed in this study, the pre-workshop survey
indicated that the red period is when there would be the greatest risk of NARW
experiencing a behavioral disturbance, with an estimate of 45 percent. This
drops down to 31 percent for the yellow period and 24 percent for the green
period. There was a wide range in the estimates for the red period, with the
lowest being 14 and the highest being 70 percent. The highest estimates for
the yellow and green periods are 50 percent, with a low of 8 for the yellow
period and 10 percent for the green period.
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Conversation around this risk started with Lawyer 2 asking scientists
how you can actually tell if a right whale is disturbed. In response, one of the
expert scientists explained that there’s predictive modeling that indicates the
expected acoustic propagation and range. From there, acoustic monitoring is
conducted to verify these predictions. It was pointed out by Scientist 1 that this
is an imperfect system, as we do not have the exact science, however the
thresholds that are included in predictive models serve to help us better
understand what the behavioral disturbance is and how it can be quantified.
Another challenge is determining the degree to which a NARW
experiences a disturbance; they may be affected by the sound or another
stimulus, but not necessarily have an overt reaction to it. For an example,
Scientist 4 offered that “if an airplane flies by and the [whales] look around and
whatever, and then go back to [swimming], is that an impact? It’s certainly an
effect; it affected what they were doing, but is it an impact?” They also
recognized the difficulty in determining if there’s an impact, and if so how to
measure it, because it’s nearly impossible for researchers to be present
before, during, and after a stimulus occurs to determine if there was an impact.
Consultant 1 explained that “there’s sort of this double-edged sword with the
behavioral response; one, you don’t really want it, but two, it potentially saves
them from say an acoustic injury.” They also acknowledged the lack of data
regarding how large baleen whales respond to pile driving noise. Others
concurred that the knowledge is rather vast around this topic; however,
Scientist 2 brought up that a number of papers show that different species
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from different regions react to noise levels of 120 decibels, so therefore that
figure could be used in determining the zone of impact for the whales.
Additionally, this expert explained that the current NOAA Fisheries guidance
on noise thresholds for behavioral impacts is set at 160 decibels, which they
considered to be outdated science. This expert explained that the rationale for
the clearance zones included in the agreement was to attempt to be as
protective as possible to reduce behavioral harassment to right whales,
however “science is showing that even if they get disturbed and they’re
foraging, and this project is within a foraging area, those energetic effects are
probably something that the species can’t extend right now.” Additionally, if
whales are present within this project area, it’s assumed that they will be
disturbed.
The post-workshop survey indicated a decrease across all time periods.
The average estimate for the red period was 45 percent, with a wide range of
estimates; the highest estimate was 70 percent and the lowest was 5 percent.
The yellow period average was 31 percent, though the range was slightly
smaller with the highest estimate being 50 percent and the lowest being 10.
The average for the green period did not alter much from the pre-workshop
survey, with an estimate of 21 percent and answers ranging from 10 to 50
percent.
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Figure 6: Graphs showing pre- and post-survey results for Risk #4 during the
red, yellow, and green periods.
4.7 Risk #6: Project Construction Delays
The pre-workshop survey had an estimated average of 52 percent for
the likelihood that the project would face delays due to the mitigation protocols
outlined in the agreement. Estimates were mostly in the 40-75 percent range,
though there were a couple experts who provided an estimate of 15 percent.
There was disagreement about the implications of project delays.
Scientist 3 stated that every time there’s a delay, that means you’re protecting
something. However, Lawyer 1 brought up how some people in the offshore
wind industry wonder, if delays do occur, when it’ll get to the point that they will
just need to “rip the band aid off.” The concern is that the longer that the
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project is dragged out, the more days there will be activity. Adding to this,
Scientist 3 expressed concern that “the longer [the activity] drags out, the
more pressure there’s going to be on the project people to cut corners and
push the envelope.” Another factor that goes into this is the inaccuracy of
PAM, such that there’s no way of telling if a whale is inside or outside the tenkilometer exclusion zone; Consultant 1 offered that 50-60 percent of
detections that require shutdowns could be due to a whale that is outside of
the exclusion zone. Therefore, as stated by Consultant 1, “there’s a lot of fine
details in there that will really have a huge effect on how often the construction
activity needs to be shut down.” In other words, there are elements of the
agreement that serve as determinants of whether pile driving activity is shut
down or not.
The post-workshop survey showed a slight decrease in the probability
of this risk occurring, dropping to 46 percent. Some expert’s estimates
increased, with one notable estimate increasing from 15 to 55 percent from the
pre- and post-workshop surveys. Interestingly, one expert decreased their
estimate from 60 percent to 5 percent. This resulted in a rather large range in
responses, with the lowest being 5 percent and the highest being 75 percent.
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Figure 7: Pre- and post-workshop results from Risk #6.
4.8 Agreement Suitability to Serve as Model for Future Agreements
Participants were asked to provide, on a scale from strongly disagree to
strongly agree, whether they feel as though this agreement serves as an
appropriate model for future agreements pertaining to NARW protection during
offshore wind construction along the East Coast of the United States. The preworkshop survey results showed that one person strongly disagreed, two
people disagreed, one person was unsure, and three people agreed.
During the workshop, it was clear that there was large dissatisfaction
with the private developer-NGO agreement model. However, Lawyer 1, who
indicated they strongly disagreed, said that it’s important to recognize that this
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agreement was being negotiated under the Trump Administration. Vineyard
Wind faced a large amount of pushback from this administration and ultimately
pulled its application due to this controversy. So, while this voluntary
agreement was the best that could be done at the time to implement a better
set of protocols and fulfilled a need at the time, the private developer-NGO
agreement model is considered a flawed model by participants. Lawyer 1
shared their opinion that “this should not be a negotiation between each
separate developer and a suite of NGOs…given the scope and scale of
offshore wind development on the East Coast, I really think it’s incumbent on
the agencies.” An ideal situation, as suggested by some participants, would be
to set industry regulations that require developers to follow a set of necessary
mitigation measures rather than creating individual project agreements, for the
sake of both efficiency and expectations. A weakness of the voluntary
agreement model is the fact that it lacks an enforcement mechanism, so
making mitigation measures mandatory would address this issue. Additionally,
looking at offshore wind development in the regional context rather than a siteby-site basis would benefit monitoring efforts and could both inform and
contribute to the scientific knowledge base.
Two people who agreed with the statement, Consultant 1 and Scientist
3, shared that they had interpreted the question as not evaluating the structure
of an agreement between a developer and NGOs, but rather if this “suite” of
mitigation measures could be applied to other development. Both had agreed
that they were not in favor of the developer-NGO agreement model, but rather
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they would like to see a set of mitigation measures incorporated in future
development. On the positive side, it was noted that initiatives such as a
voluntary agreement serve a function in that they can alert regulatory agencies
of the fact that there needs to be more attention towards updating and refining
regulations
The post-workshop survey showed a trend of participants leaning more
towards the disagree side than in the pre-workshop survey. There were two
people who said they strongly disagreed that this agreement serves as an
appropriate model for future agreements, three people said that they
disagreed, and two people said they agreed.
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offshore wind construction along the East Coast of the
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Figure 8: Pre- and post-workshop results for question regarding agreement
suitability to serve as model for future agreements.

65

4.9 Elements That Could Have Been Included
Participants were asked if there was anything, if at all, they believed the
agreement lacked and should have been included in the creation of it. In the
pre-workshop survey, six out of seven participants provided responses and
there were five answers that emerged. There were two people, Lawyer 1 and
Scientist 4, who mentioned the need for an adaptive approach to account for
changes in NARW distribution and updated data. Lawyer 1 and Scientist 2
stated that this agreement lacked an enforcement mechanism; one offered
that enforceability would be addressed and ensured if these measures were
incorporated into BOEM and NMFS permits. Scientist 1 offered that they
believe this agreement could have taken advantage of existing systems for
detecting NARWs to have a more comprehensive understanding of where the
whales are located. For the first time, consideration for other protected species
was brought up; Scientist 3 stated that the period of low NARW presence is
likely to be the opposite for other protected species, such as fin whales and
turtles. There was also the question of what will happen when multiple wind
farms are being installed, which may make the time period framework more
difficult logistically.
During the workshops, participants were asked to review the responses
and share if they agreed or disagreed with any of the statements. There was
general agreement with the responses, and no one disagreed with any of the
statements.
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The post-workshop survey responses were similar to the pre-workshop
ones, and some participants chose to include the same details that they did in
the first survey. Six out of the seven participants provided responses; “an
enforcement mechanism” was mentioned in three responses (Scientists 1 and
2, and Lawyer 2), and “adaptative management in order to respond to
changing right whale distribution” was provided by Lawyer 1 and Scientist 4.
Consideration for other protected species was mentioned again by Scientist 3,
and this same person also stated that there needs to be buy-in from the
regulatory agencies.
4.10 Elements That Could Have Been Excluded
When asked if there was anything, if at all, participants believe could’ve
been left out of the agreement, only three out of seven provided a response.
Scientist 1 suggested that requiring daily aerial or vessel surveys is extensive
and could be reduced to once every three days. Lawyer 2 stated that vessel
speed restrictions could have been left out, and Lawyer 1 said that all
elements are important to ensure compliance with necessary laws.
Out of the responses provided, the majority ultimately agreed with the
third response of the necessity of including all the elements. Scientist 4 shared
that they feel as though “we don’t have enough information to really answer
this question. We’ve got to start cautiously and see where that takes us.”
Experts concurred on taking this precautionary approach. Regarding the
response of conducting fewer aerial or vessel-based surveys, Scientist 3
shared that they felt as though “if you try to fly every day, you only end up
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going every three or four days anyway, because that’s what the weather will
let you do.” Adding onto that, Lawyer 1 brought up how it can be difficult to rely
on visual detections due to weather limitations.
The post-workshop survey responses only differed slightly from the preworkshop survey. The person who suggested that the frequency of aerial
surveys be reduced, Scientist 1, changed their response from once every
three days to every other day or every three days. The participant who stated
vessel speed restrictions provided the same response, and the other
participant restated that all elements are important to ensure compliance with
the necessary laws.

5. Discussion
This study utilized expert elicitation to evaluate the voluntary agreement
between Vineyard Wind and a group of NGOs to protect NARWs during the
construction of the Vineyard Wind I project. More specifically, experts were
asked to evaluate the suite of mitigation measures provided in the agreement
and share their thoughts on the probability of a NARWs experiencing particular
risks throughout the year, as defined by the time periods for construction in the
agreement. Out of all the risks evaluated, behavioral disturbance is the risk of
most concern, especially due to the amount of uncertainty around how to know
a whale is disturbed and the different degrees to which a NARW can be
disturbed.
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The results of this expert elicitation indicated that the private developerNGO voluntary agreement model, while having served at purpose at the time
of creation, participants felt as though is not a satisfactory one. Experts
discussed the flaws of the model, and what they would like to see in place of
an initiative such as this one. It came to light that in the future, experts would
like to see a shift away from the developer-NGO voluntary agreement model
and would rather have a set of mitigation measures that are required for all
projects occurring in NARW critical habitat. Experts suggested that when
regulations are created, there should be an adaptive management aspect
included so that regulations can be altered as new science and information
regarding NARW distribution emerges. By doing so, experts believe this is one
of the best ways we can achieve the goal of minimizing impacts to NARW
during OWED.
Out of the risks experts were asked to evaluate, the risk with the
highest probability of occurring is a behavioral disturbance. Conversation
around this risk centered around the lack of data regarding how to tell if a
whale has been disturbed and to what degree a stimulus becomes a
disturbance. The conclusion was that the best technology we have for
determining if a whale is disturbed at the moment is using predictive modeling
to determine the expected acoustic propagation and range of a noise, then
using acoustic monitoring to verify the predictions. There’s uncertainty around
how whales’ hearing thresholds are incorporated into predictive modeling to
determine how whales respond to this specific disturbance (pile driving), as
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well as how to quantify this disturbance. There were some concerns regarding
the project being delayed due to following the mitigation protocols provided in
the agreement; however, one expert shared an opinion that neither Vineyard
Wind nor the NGOs involved in the agreement would have signed the
agreement had they predicted that the project would be delayed more than
one year. When asked if they felt as though this agreement serves as an
appropriate model for future wind projects along the East Coast of the US, the
majority of experts fell under either “disagree” or “strongly disagree.” However,
as previously mentioned, experts would like to see a shift away from voluntary
agreements of this nature and would rather see the mitigation measures
themselves will be reflected in future regulations. It came to light that the
experts that did agree with the statement were not taking into account the
agreement as a whole, but rather if those mitigation measures should be
incorporated in future regulations.
5.1 Reflection of Agreement Measures in Record of Decision
One of the identified downsides to using voluntary agreements is the
fact that they are non-binding and have no enforcement mechanisms or
repercussions for not abiding by the measures laid out in the agreement. The
language in the Vineyard Wind agreement states that, “In the event of a
dispute among the Parties concerning implementation of or compliance with
any aspect of this Agreement, the initiating Party or Parties shall provide the
other Party or Parties with a written notice outlining the nature of the dispute
and the remedy that is sought…[and] work in good faith to attempt to resolve
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the dispute…If agreement on the appropriate resolution…cannot be reached,
the Parties reserve their right to withdraw from the agreement as a last resort”
(Vineyard Wind-NGO Agreement, 2019). This means that if there is a
disagreement among parties and they are not able to come to a resolution,
parties reserve the right to leave the agreement.
While the mitigation measures in the voluntary agreement serve to
indicate where there needs to be more conservation effort, these measures
are not mandatory and not enforceable. However, permitting-related
documents are much more binding and enforceable. In the Record of Decision
for Vineyard Wind 1 OWE Project Construction and Operations Plan (COP),
there’s some reflection of the agreement measures. Under the umbrella of
pile-driving, there’s restrictions on the time-of-year, time-of-day, and weather
conditions, as well as requirements for pre- and during-activity clearance
zones, monitoring, PSOs and data reporting (Final Record of Decision:
Vineyard Wind 1, 2021).
The time-of-year pile driving restrictions roughly line up with the time
periods put forth in the voluntary agreement. One additional detail added to
the COP is that during all times of the year, a precautionary approach should
be taken such that any large whale sighted by a PSO that cannot be identified
to a particular species must be treated as if it were a NARW. In the
agreement, the red period, or “no pile-driving” period, is from January 1-April
30, while in the COP, it’s from December 1 to April 30. The only exception in
which pile driving would be allowed in December is if there are unexpected
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delays that require the extension of the pile driving through December. This is
allowed as long as the activity is approved by BOEM and follows the
proceeding measures: submission of an enhanced survey plan for December
1-31 to minimize risk of NARW exposure to pile-driving noise and the
developer follows the time-of-year enhanced mitigation protocol. While there
aren’t specifics about the actual pile driving activity, there are specific
clearance zone criteria that must be met during different times of the year. The
agreement’s yellow period, in which an enhanced mitigation protocol is
required, is reflected in the COP such that from May 1-14, both PAM and
visual clearance zones of 10 kilometers are required for monitoring for
NARWS (the developer may choose either aerial or vessel-based surveys).
From May 15-31, the same 10 km clearance zone is established, however
only PAM is required. From June 1-October 31, the PAM clearance zone is
reduced to 5 km for monopiles and 3.2 km for jacket piles, and 2 km and 1.6
km, respectively. During November (and December if pile-driving occurs then),
a 10 km zone for clearance and monitoring is established, with a visual
clearance zone of 2 km for monopiles and 1.6 km for jacket piles (Final Record
of Decision: Vineyard Wind 1, 2021).
5.2 Implications for Future Projects
One major finding of this study is that experts are hoping that there will
be a future shift away from voluntary agreements of this nature and that the
mitigation measures within the agreement are incorporated into regulations.
There was emphasis placed on the need for regulatory agencies to provide a
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set list of regulations and necessary mitigation measures that all developers
will have to abide to, rather than creating regulations on a site-by-site basis.
When discussing the transferability of data collection during the Vineyard Wind
I to future projects, Scientist 4 stated “We don’t know if any of that information
is going to be transferable, but what we’re trying to do is also try to get industry
to somehow build this into their73 scheduling, to understand that
fundamentally, we expect animals to be there, and these are the mitigations
that you need to undertake if they are there.” This expert, while acknowledging
their uncertainty around the transferability of information collected during the
project construction, was advocating for a more uniform approach in OWD
regulations surrounding marine mammal protection. On the same topic of
taking a more holistic approach to offshore wind development, Scientist 1
mentioned how it would be beneficial to approach monitoring and research
from the regional context rather than site-by-site case studies to develop a
better understanding of the regional effects of OWD.
5.2.1 Best Management Practices
Shortly after the publication of the Vineyard Wind-NGO agreement, the
NGOs involved with the agreement partnered with numerous other NGOs to
create a document titled
Best Management Practices (BMP) for North Atlantic Right Whales During
Offshore Wind Energy Construction and Operations Along the U.S. East Coast
(NGO Best Management Practices for OWD, 2019). The reason behind creating an outline of BMPs was to ensure protection of NARWs during offshore
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wind energy construction and operation of fixed foundation wind projects off
the U.S. East Coast. The BMPS serve to (1) reduce co-occurrence of development activities with this species, (2) minimize and mitigation any impacts that
do occur to the fullest extend feasible, (3) reduce risk of vessel strikes, and (4)
ensure there is a long-term monitoring effort of marine animal health present
at offshore wind sites. The measures provided in the BMP document reflect
the types of mitigation measures outlined in the Vineyard Wind agreement;
there are protocols for site selection, seasonal and temporal restrictions on
construction, monitoring of exclusion zones during construction, vessel speeds
during the lifetime of the project, reduction of underwater noise during construction, as well as a commitment to scientific research, long-term monitoring
and species conservation efforts. These BMP serve as to further alert regulatory agencies that the current mandatory mitigation measures to protect
NARWs are not sufficient in meeting the conservation needs of this species
(NGO Best Management Practices for OWD, 2019).
5.3 Considerations & Limitations
It is important to recognize that this expert elicitation, while following a
set protocol, was an imperfect one. There are various elements that I would
have done differently, such as the wording of questions and the specific
measures I chose to highlight. Retrospectively, I wish I had focused less on
how this agreement serves as a model for future agreements but rather how
effectively the actual mitigation measures laid out in the agreement are.
Workshop conversation brought to light that experts would like to see a shift
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away from the voluntary agreement model and more so a focus on
incorporating these types of mitigation measures into permits.
5.3.1 One Workshop vs. Two Workshops
While it would’ve been ideal to have a single workshop with all the
participants present, two workshops were held. This was due to scheduling
conflicts and issues with recruiting enough participants to satisfy the IDEA
expert elicitation protocol. The IDEA protocol is satisfied with five to 10
participants, though I was aiming to have ten to twelve. I did not meet this goal
and ended with a total of seven participants that completed the study from
start to finish. There are pros and cons to hold a single workshop versus two
workshops; if everybody was in attendance, everybody would’ve been able to
hear other’s opinions and thought process for each question, which may have
added more value to the post-workshop survey. However, it may have been
more difficult to ensure everybody was getting a chance to speak and may
have required more involvement from me as a facilitator. With the two smaller
workshops, people had more opportunity to speak; some may feel more
comfortable speaking in smaller groups rather than large ones. However, by
having two separate workshops, participants are subjected to less influence
from others.
5.3.2 Question Regarding Sound Attenuation Technology
There’s a section in the Vineyard Wind-NGO agreement regarding the
use of underwater noise reduction technology. The agreement states that
Vineyard Wind is committed to using “technically and commercially feasible”
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noise reduction and attenuation measures to reduce sound levels by a
targeted 12 dB to minimize impacts to NARWs (and other high-priority
species). I chose not to include any questions in the survey related to the use
of sound attenuation. This could have been beneficial to include because the
technology has advanced to the point that it’s sufficient and will be one of the
mitigation measures that will be utilized during the construction of the wind
farm. In particular, bubble curtains will be implemented to cushion the pile
driving noise. While I did not include any questions regarding the effectiveness
of sound attenuation and dampening technology, the survey was meant to be
taken with all of the agreement in consideration, so it can be assumed that the
majority, but not all (see below), participants took the underwater noise
reduction measures into consideration when taking the survey.
5.3.3 Issues with Survey Question Interpretation
One of the reasons for holding workshops was to give the participants
an opportunity to discuss how they interpreted the survey questions. This
proved to be crucial, as some experts interpreted questions in ways that totally
altered how they were answering the question. For an example, when
discussing the questions auditory injury risk, one participant brought up how
they interpreted the question as the risk of a NARW experiencing an auditory
injury if there were no mitigation measures implemented during pile driving,
and that had factored in the mitigation measures, they would have responded
differently. All the survey questions were meant to be answered with the
assumption that the mitigation protocols required during each time period were
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in place; the survey was meant to be completed taking the entire agreement
into consideration. However, this was not explicitly stated in the survey
directions. Instead, in the “Relevant Background Information” section, I
included a table with the time periods, their defined dates and the specific
mitigation protocol to be followed during that time period. After uncovering this
misinterpretation during the first workshop, I made it clear that the mitigation
protocols should be factored in when answering the questions during the
second survey and relayed the same message to the second workshop
participants.
When discussing the likelihood of the project facing delays, an expert
scientist offered that there were a couple of ways to interpret “delays”. They
said that there could be long term delays, or an odd delay here and there
during the project, and they had interpreted it as the latter. Their reasoning for
this is because mitigation measures in the agreement are based around delay,
as these measures were negotiated directly with Vineyard Wind to avoid
longer term delays. They offered that they didn’t believe that the NGOs
involved, nor Vineyard Wind, would have signed the agreement if there were
any expectations that the project would be delayed beyond the year that was
expected for construction.
5.4 Conclusion
The NARW is a critically endangered species of whale that inhabits the
same waters in which wind energy projects are planned. Due to this overlap,
there have been effort to minimize impacts that this development will have on
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NARWs, such as voluntary agreements between private developers and
NGOs. This study followed the IDEA Protocol for expert elicitation provided by
Hemming et al (2018) to evaluate the effectiveness of the voluntary agreement
between Vineyard Wind and a group of NGOs. Additionally, experts were
asked to provide their opinions on the likelihood of the project facing delays, if
there was anything that should have been included or excluded from the
agreement, as well as if the agreement serves as an appropriate framework
for future agreements of this nature. It was found that the mitigation measures,
as they stand today, are considered unsatisfactory by most participants. Some
feel as though the measures do not meet the conservational needs of the
NARW and that there needs to be more uniform regulation if we want to
prevent the species from going extinct. The greatest uncertainty and concern
were expressed regarding the potential behavioral effects of offshore wind
farm construction. While it is likely that there will be more voluntary
agreements on the horizon, emphasis has been placed on incorporating the
mitigation measures provided in the agreement into regulation so that these
measures are obligatory and legally binding. While a voluntary agreement to
protect NARWs during offshore wind construction satisfied a need during the
time it was signed, mandatory measures need to be incorporated into industry
regulations for future projects if we want to attempt to save this species as it
slips closer and closer to extinction.
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Appendices
Appendix 1: The Survey

Expert Elicitation Regarding the Effectiveness of Recent NARW Protection Agreement
Start of Block: Default Question Block

Thank you for participating in this study on the effects of the Vineyard Wind
project on North Atlantic Right Whales.
Instructions:
Each topic/statement will have three subparts we ask you to answer:
1. What do you think is the lowest plausible probability that the event will
occur?
2. What do you think is the highest plausible probability that the event will
occur?
3. What is your best estimate for the probability that the event will occur?
Answers to questions 1-16 should be provided on a sliding scale, in which you
will be able to display your answer as a percentage between 0-100%. The
questions are formatted this way to get you to think about the plausible bounds
of the likelihood of the event occurring before making a best estimate. While
only your best estimate will be used, lower and upper bounds are useful for
discussion.
This survey should take no more than 15 minutes to complete.

To get used to the format of this survey, here is a practice question:
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What do you think is the lowest plausible probability that it will rain over the
next week?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

What do you think is the highest plausible probability that it will rain over the
next week?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

What is your best estimate for the probability that it will rain over the next
week?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

Page
Break

80

*Please review the relevant background information below prior to
starting the survey*

Relevant Background Information
The Vineyard Wind construction activity timeline is broken up into three
periods: the red, yellow, and green periods (see table 1). During all periods,
pile driving is not allowed to be initiated at night or when visibility is low.

Vessel Speed Restrictions
During the entirety of the project, all project-associated vessels must adhere to
a mandatory speed restriction of 10 knots. There are two exceptions to this:
1. Crew transfer vessels operating within and transiting to/from the lease area
2. Vessels operating within Nantucket Sound
During the green period, vessel speeds may be increased under certain
conditions. Vessel speeds may be increased when NARWs are clear of the
transit route and project area for two consecutive days, which is determined by
either the use of protected species observers (PSOs) and passive acoustic
monitoring (PAM), or an aerial survey. If a NARW is spotted, speed is reduced
back down to 10 knots and may be increased using the same methods.
During the yellow and red periods, vessel speeds may be increased if a PSO
is aboard to visually monitor for NARWs and PAM is used. If a NARW is
spotted, a 10-knot vessel speed restriction will be in effect for the remainder of
the day.
Definitions
Project area: the northern portion of the lease area OCS-A-501, which will be
the site of Vineyard Wind’s (VW) first 800 MW project
Behavioral disturbance: changes in normal breeding, feeding, migratory
patterns, and avoidance behaviors
Yellow period clearance zone: 10,000-meter radius from the center of the pile
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Green period clearance zone: 1,000-meter radius from the center of the pile
Enhanced mitigation protocol: includes the use PAM and PSOs starting from
60 minutes prior to and throughout the duration of pile driving activity, and
either an aerial or vessel-based survey to detect for NARW presence. If a
NARW is detected within the clearance zone, pile driving activities must be
shut-down and may resume upon confirmation that NARWs have departed
from the clearance zone after one day of monitoring (May 1 -14) or the lead
PSO has confirmed that NARWs have departed from the clearance zone
(November 1 – December 31).
Comprehensive monitoring/clearance zone protocol: includes the use of PAM
and PSOs starting from 60 minutes prior to and throughout the duration of pile
driving activity. If a NARW is spotted within the clearance zone, pile driving
must be shut down and may resume after 60 minutes of monitoring.

Page
Break
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The following questions will cover the probabilities of specific events
happening during the red period of construction, which occurs from January 1April 30. During this time, pile driving is not permitted.

1a. What do you think is the lowest plausible probability that a NARW will be
present in the project area during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

1b. What do you think is the highest plausible probability that a NARW will be
present in the project area during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

1c. What is your best estimate for the probability that a NARW will be present
in the project area during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

2a. While pile driving is not permitted during the red period, hypothetically
what do you think is the lowest plausible probability that a NARW would
experience an auditory injury during the red period of construction if pile
driving was allowed?
0 10 20 30 40 50 60 70 80 90 100

83

Slide to degree of probability ()

2b. Hypothetically, what do you think is the highest plausible probability that a
NARW would experience an auditory injury during the red period of
construction if pile driving was allowed?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

2c. Hypothetically, what is your best estimate of the probability that a NARW
would experience an auditory injury during the red period of construction if
pile driving was allowed?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

3a. If vessels maintain a speed of 10 knots or less, realistically what do you
think is the lowest plausible probability that a NARW will experience a vessel
strike during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

3b. If vessels maintain a speed of 10 knots or less, realistically what do you
think is the highest plausible probability that a NARW will experience a vessel
strike during the red period?
0 10 20 30 40 50 60 70 80 90 100
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Slide to degree of probability ()

3b. If vessels maintain a speed of 10 knots or less, realistically what is your
best estimate for the probability that a NARW will experience a vessel strike
during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

4a. What do you think is the lowest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

4b. What do you think is the highest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

4c. What is your best estimate for the probability that a NARW will experience
a vessel strike within Nantucket Sound during the red period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

85

5a. What do you think is the lowest plausible probability that a NARW will
experience behavioral disturbances during the red period of construction?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

5b. What do you think is the highest plausible probability that a NARW will
experience behavioral disturbances during the red period of construction?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

5c. What is your best estimate for the probability that a NARW will experience
behavioral disturbances during the red period of construction?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

End of Block: Default Question Block
Start of Block: Block 1

The following questions will cover the probabilities of events happening during
the yellow period of construction, which occurs from November 1-December
31 and May 1-14. Assume that the enhanced mitigation protocols are followed.

6a. What do you think is the lowest plausible probability that a NARW will be
present in the project area during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
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Slide to degree of probability ()

6b. What do you think is the highest plausible probability that a NARW will be
present in the project area during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

6c. What is your best estimate for the probability that a NARW will be present
in the project area the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

7a. What do you think is the lowest plausible probability that a NARW will
experience an auditory injury during the yellow period of construction due to
pile driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

7b. What do you think is the highest plausible probability that a NARW will
experience an auditory injury during the yellow period of construction due to
pile driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()
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7c. What is your best estimate of the probability that a NARW will experience
an auditory injury during the yellow period of construction due to pile
driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

8a. If vessels maintain a speed of 10 knots or less, what do you think is the
lowest plausible probability that a NARW will experience a vessel strike
during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

8b. If vessels maintain a speed of 10 knots or less, what do you think is the
highest plausible probability that a NARW will experience a vessel strike
during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

8c. If vessels maintain a speed of 10 knots or less, what is your best estimate
for the probability that a NARW will experience a vessel strike during the
yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()
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9a. What do you think is the lowest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

9b. What do you think is the highest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

9c. What is your best estimate for the probability that a NARW will experience
a vessel strike within Nantucket Sound during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

10a. What do you think is the lowest plausible probability that a NARW will
experience behavioral disturbances during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

10b. What do you think is the highest plausible probability that a NARW will
experience behavioral disturbances during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
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Slide to degree of probability ()

10c. What is your best estimate for the probability that a NARW will
experience behavioral disturbances during the yellow period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

End of Block: Block 1
Start of Block: Block 2

The following questions will cover the probabilities of events happening during
the green period of construction, which occurs from May 15-October 31.
Assume that proper comprehensive monitoring and clearance zone protocols
are followed.

11a. What do you think is the lowest plausible probability that a NARW will be
present in the project area during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

11b. What do you think is the highest plausible probability that a NARW will be
present in the project area during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()
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11c. What is your best estimate for the probability that a NARW will be present
in the project area during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

12a. What do you think is the lowest plausible probability that a NARW will
experience an auditory injury during the green period of construction due to
pile driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

12b. What do you think is the highest plausible probability that a NARW will
experience an auditory injury during the green period of construction due to
pile driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

12c. What is your best estimate of the probability that a NARW will experience
an auditory injury during the green period of construction due to pile driving?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()
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13a. If vessels maintain a speed of 10 knots or less, what do you think is the
lowest plausible probability that a NARW will experience a vessel strike
during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

13b. If vessels maintain a speed of 10 knots or less, what do you think is the
highest plausible probability that a NARW will experience a vessel strike
during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

13c. If vessels maintain a speed of 10 knots or less, what is your best estimate
for the probability that a NARW will experience a vessel strike during the
green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

14a. What do you think is the lowest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()
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14b. What do you think is the highest plausible probability that a NARW will
experience a vessel strike within Nantucket Sound during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

14c. What is your best estimate for the probability that a NARW will
experience a vessel strike within Nantucket Sound during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

15a. What do you think is the lowest plausible probability that a NARW will
experience behavioral disturbances during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

15b. What do you think is the highest plausible probability that a NARW will
experience behavioral disturbances during the green period?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

15c. What is your best estimate for the probability that a NARW will
experience behavioral disturbances during the green period?
0 10 20 30 40 50 60 70 80 90 100

93

Slide to degree of probability ()

End of Block: Block 2
Start of Block: Block 3

The following questions will ask about the nature of the project and the
agreement.

16a. What do you think is the lowest plausible probability that this project will
face delays due to mitigation protocols outlined in the agreement?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

16b. What do you think is the highest plausible probability that this project will
face delays due to mitigation protocols outlined in the agreement?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

16c. What is your best estimate for the probability that this project will face
delays due to mitigation protocols outlined in the agreement?
0 10 20 30 40 50 60 70 80 90 100
Slide to degree of probability ()

Page
Break
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17. This agreement serves as an appropriate model for future agreements
pertaining to NARW protection during offshore wind construction along the
East Coast of the United States.

o Strongly Disagree (1)
o Disagree (2)
o Neither agree nor disagree (3)
o Agree (4)
o Strongly agree (5)
o Unsure (6)
18. What, if anything, do you think this agreement lacks?
________________________________________________________________

19. What, if anything, do you think could have been left out of this agreement?
________________________________________________________________
End of Block: Block 3
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Appendix 2
Graphs representing estimated probabilities of NARW being present during
the three defined time periods, as well as the averages for each estimate.
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Appendix 3: Pre- and post-workshop participant survey results
3.1. Red Period Estimates

What do you think is the probability that a NARW will be
present in the project area during the red period?
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While pile driving is not permitted during the red period,
hypothetically what do you think is the probability that a
NARW would experience an auditory injury during the
red period of construction if pile driving was allowed?
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If vessels maintain a speed of 10 knots or less,
realistically what do you think is the probability that a
NARW will experience a vessel strike during the red
period?
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What do you think is the probability that a NARW will
experience a vessel strike within Nantucket Sound
during the red period?
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What do you think is the probability that a NARW will
experience behavioral disturbances during the red period
of construction?
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3.2. Yellow Period Estimates

What do you think is the probability that a NARW will be
present in the project area during the yellow period?
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What do you think is the probability that a NARW will
experience an auditory injury during the yellow period of
construction due to pile driving?
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If vessels maintain a speed of 10 knots or less, what do
you think is the probability that a NARW will experience
a vessel strike during the yellow period?
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What do you think is the probability that a NARW will
experience a vessel strike within Nantucket Sound during
the yellow period?
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What do you think is the probability that a NARW will
experience behavioral disturbances during the yellow
period?
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3.3. Green Period Estimates

What do you think is the probability that a NARW will be
present in the project area during the green period?
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What do you think is the probability that a NARW will
experience an auditory injury during the green period of
construction due to pile driving?
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If vessels maintain a speed of 10 knots or less, what do
you think is the probability that a NARW will experience
a vessel strike during the green period?
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What do you think is the probability that a NARW will
experience a vessel strike within Nantucket Sound during
the green period?
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What do you think is the probability that a NARW will
experience behavioral disturbances during the green
period?
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3.4. Remaining survey results

What do you think is the probability that this project will
face delays due to mitigation protocols outlined in the
agreement?
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This agreement serves as an appropriate model for
future agreements pertaining to NARW protection during
offshore wind construction along the East Coast of the
United States.
4
3
2
1
0
Strongly Disagree

Diagree

Unsure
Pre

Post
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Agree

Strongly Agree
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What, if anything, do you think this
agreement lacks?
Pre-Workshop

What, if anything, do you think could
have been left out of the agreement?
Pre-Workshop
Post-Workshop

Post-Workshop
Enforcement

I think the agreement
could have taken advantage of other systems that are existing.
For detecting NARWs
for a more comprehensive understanding
of where animals are
located.
An enforcement
An enforcemechanism.
ment mechanism.

I think requiring
daily aerial and/or
vessel surveys is extensive and could
have been reduced
to once every 3
days.

Reducing aerial
surveys to every
other or every
third day

All elements are
important to ensure compliance
with the necessary
laws.

All elements are
important to ensure compliance
with the necessary laws.

Adaptive management
to respond to changing data on right
whale presence &
population; enforceability through incorporation into BOEM and
NMFS permits

Adaptive management to respond to
changing data
on right whale
presence &
population; enforceability
through incorporation into
BOEM and
NMFS permits

N/A

N/A

Consideration for
what happens when
multiple wind-farms
need to be installed,
making the red/yellow/green scheme
much more logistically
difficult. Also, the period of low NARW
presence is likely to be
the opposite for other

Buy-in from the
regulatory
agencies; consideration of
protected species other than
NARWs.

N/A

N/A
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protected species (fin
whales, turtles).
Guarantees
There needs to be an
adaptive approach to
consider changes in
whale distribution and
updated data and
analyses that will become available and
might suggest alternative mitigations and/or
timeframes.

enforcement
There needs to
be an adaptive
approach to
consider
changes in
whale distribution and updated data and
analyses that
will become
available and
might suggest
alternative mitigations and/or
timeframes.

vessel speed restrictions
N/A
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vessel speed restrictions
N/A
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